BEST AVAILABLE COPY 

PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 08-022033 
(43)Date of publication of application : 23.01.1996 



(SDlnt.CI. 


G02F 


1/136 




G02F 


1/1333 




G02F 


1/1343 




G09G 


3/36 



(21 )Application number : 06-1 53363 (71 )Applicant : CITIZEN WATCH CO LTD 

(22)Date of filing : 05.07.1994 (72)lnventor : KANEKO YASUSHI 



(54) LIQUID CRYSTAL DISPU\Y DEVICE 

(57)Abstract: 

PURPOSE: To obviate the inversion of a halftone contrast display even when a 
visual angle is inclined forward as the voltages impressed to respective display 
electrodes constituting one pixel vary, to obtain a high contrast as a nonlinear 
resistance element structure is Ta'Ta205-ITO and to obtain a specified display 
^^characteristic even if a photoetching stage fluctuates as the areas of the nonlinear 
jiesistance elements are constant. 

CONSTITUTION: This liquid crystal display device has a first substrate having the 
nonlinear resistance elements consisting of first electrodes 2. nonlinear resistance 
layers and second electrodes 4 formed of indium tin oxide films, display electrodes 
and driving electrodes 9 and a second substrate having counter electrodes 1 1 . The 
one pixel is composed of the one counter electrode 1 1 , the plural display 
electrodes 6, 8 and the nonlinear resistance elements 5, 7 connected to these display electrodes 6, 8 and 
is so constituted that the areas of the display electrodes are the same and that the areas of the nonlinear 
resistance elements 5. 7 vary. 
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fflV^TiPSO. 1~0. 5 um<D2miti^V=l>-^mit 

f>i')v<Dtmmt:m\tii>, ::©ijgjgtie«, Mi©#«a 
mmmm'T- 5 fe^tj^m 2 ©#^iis}^«tts§^=^ 7 hmsk 1 3 

mv, s&Jtia!aH©«^iii«s:Ji«-r-5ct*^T?€r 
a? -5, 

[0 0 84] 2i!:%^©m 1 ©$iMM-c». 1 mm^ 2 & 

[0 0 8 5] tJ^tC. *^BJ©«KS^^getC^lt^ll 
2©||Jfi09S|g3 tH4i;SI|HTittM-r-5. 04tt. 
*5SI«©ll2©S?Jfi0!I©«J^=£^-r»f®En7, 03©¥ 
ffiia©C-C«S»C*Jtt-5»f®S^L.TVi-5. jB^T. 0 3 

iim4ii^^mizm^^x:^^m<Dm2(Dmmmizisi-f^ 

[0 0 8 6] »l©S«lJiC«. ^^^'Jl' (Ta) |g 

*^6;ssBi®mfii2sistt. se.tcr©®i©«ffi2 

±IC«, ^l©«ffi2SI©ffiK^bi!iabTKJt.5K^fc:J' 
>3';i/ (Ta. Oe ) K*>S*«*«JgfiSte3SKJt 
•5, 

[0 0 8 7] a & \z$¥mm&ffim 3 ±fcsigjssKta: b 

T, K^b'f >5^'>AXX (I TO) mi)^f^fi^m2<Dn 
ffi4^l8ttS. 

[0 0 8 8] ^(omi<omm2t4¥fsnm&mm3tm2 

40 ©SS4i:(Cj;^T, M I Mi^jg©^ 1 ©^HJiJfiSt^ 
5 til 2 ©#ijRjg*^7 t*IS:lt<&«l«t bTV»-5. 

[0 0 8 9] -fe*5ig3©spsigtc^-r<fc^>c:. S2©m 

m 4 ©-fi6®«»±, ^ 1 ©^^mS 6 t H 2 ©^^Sffi 

8S««aTV»«.. mi©«a2tt^'>^';kK*»& 

[0 0 9 0] 2is:%§^©M 2 ©|giS0y-C»^ 1 ©^^m«s 
6©MI9t, ^2©^^lS«i8©SI9»|3|D-C%-&. U 

mm2<omm\t3 urn. fR2<o^^m&tn.m^7^m^ 

50 -r-S>mi©Q€B2©i@i|@(i4 jxmt^l©mS2©liiti 
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[0 0 9 1] $^(c^2<DSffii oicj^, ^uAm^m 
m7r:mme^m2(D^7jkmmst\zM\^T^<k3\z. m 

[0 0 9 3] HKD^^mSe t^2C0^^affi8 (h 

\t. Mi^nmi 1 t&y3ir)^^^^\zmm'r^. ^<oc 
t\z^r). micomTr^mme tm2(D^7jkmms torn 

[0 0 9 4] ^^izmiommi hm2(D&mi o t 
\t. m&i 3<D^T^mwm\zt^^^rci!b<o^mmLi^ 

mwii tm2<Dm^i 0 t<Dm\z\t. m^is^mxv 

[0 0 9 5] ^€\z. ^^m<Dm2(Dmmm\z^n^m 
&m7^&m\z^^mmz^\^^xwim^^o 

[0 0 9 6] ^%m(Dm2(onmmx\t. 4m(Dti^- 
m^^T^^m^m^^^o ^7p:U<dmm i o cmxme a 

0H^xi!ffi2 4 OH^. Pi^bfy^-^^fefi. Ml 2 5 m 
mX®2 4 OMmT*So 

[0 0 9 7] ^l(Z)^^Sffi6«?:^2 0^^m®8«, 
fit 5 5 /tmXgS 2 0 0 nmt.m—X&^f)^. H 1 
?^}£ta*^5C0^1omffi2CD«8*S«3um. ®2 0« 
ffi4(^^i|@fj:3 umT. Effit^gMm^ . ^2 0[)#«S^ 
fi*i^^7<DmiC0mffi2c^^iliJ^4 wm, ^2<De® 

4(o«iii@td:3 /zmT. mmt.\2iim^ tfsi^o 

[0 0 9 8] IM^J^Stft® 3 1^. *5 0. 07/im<i:» 

<, Km^tt2 5-3 ota^sc^Km^s-siiiteb 

TS-l 0f&t):^€rvi. 

[0 0 9 9] c<Drc^. mi<Dm7nmm6Lmi<D^m 
mt&Simi^s<D^&it\m4x. m2<o^7^mm8tm 

[0 10 0] LfcjOt^T. Sa^lC® 1 0|^»?^fifii3l 

^5{cSIljnt* 'S)miEVmiml«4/5 V i ntUK). 

m 2 (D4^mm&tnm^ ? \zwmT^mmym i m 2 3 

/4V \ ntf^t). Vmim2=Vm iml X 1 5/1 

[0 10 1] mmmm9tM{^mmi imommmmv 
m6tm2(Dmmm^st(Dm\zmo, svtommst)^ 

[0 10 2] BI5fC:fe(<iT, USSX^iSiftit 4(0^ 1 O 



(7) it$IBV8-2 2 0 3 3 

12 

m^mm6\z^\tf^m:^mz4o* mn:^mEE-m&^ 
i^tt^^u. nmY\t^mtt3<Dm2a:>^7F:mms\z$s 

CO 1 0 3] Hsiow^^tt, mik<o^7F:mm(ow^mii 
ii? [ 0 1 0 4 ] m 1 mmm&mm'f' btm2 (D4^mmi& 

tn;«^7tUT> Ta-Ta2 O5 - ITOO^n^m 

[0 10 5] ^ItO^^Sffie tS2<0g^« 

2 co#«S?^fitrL3!l? 7 (OffiScr)*&S;5:^<J; 5 \zm^\y 

it? [0 1 0 6] S^Sffi?^^JXgtC:fett'5:t-A* 

S^^^^-fCLTt). ^l<;)^^mS6i:ll2C0^^effi8 
cO®«[;0«iW|i;T»'5o Z.(Dlt^\Z. mi<^^^«ffi6t 

® 2 ©s^sffi 8 (Dmmmcomtwpt^. < , jeo 
[0 10 7] ^mmmim^m^zLmz^n^b^^-n- 

30 ^ 1 6 .hll 2 OS^aSI 8 OgJBEMcD^ 

[0 10 8] -D^iz. :^^m\z^^f^m2<Dmmm(Di& 
&^^&m<Dmm:^m\z^^^x. m3tm4^m^^xm 
m\zismnr^o 

[0109] mi coss 1 \z\t. 7)vti u ^m<D^m^ 
<K>{s^i^\,^i5^7sffi^<. :^%m(om2(Dmmmx\t.. 0 

*Saffi?SOKi5a«OA2^fflV^ J?$l. ImnK^ 

[0 110] 'D^\z. mi(omwLi\z. ^i<DSffi2<h 
40 mmmm^o^i^hx^x. ±m\zM^o. i^-o. 3m 

mn^. ^<D^, X^;;^>iy;^f;^i:bTSF6 ^^U^? 
Ai:K«(^S'&:«/X^^ViyhK^^x-/^>^tc<fcD, 
^>^^;^KS/t^->x>^UT, ®l<^llffi2i:KS(i 
@S9<i:$:Sfrt^o ClTfgS&e® 9 2 0 

jLt vcix. m 1 o#2s?^fiSxs^ 5 <z>iii (onm 2 om^ 
\t3iimx. m2(D^^ts,mm,mm^7 <Dmi(ofm2<D 

mmt4 timXdb^o 
[0 111] ^€\z. i>x>K^{a5KT>^X':7A;^ 

50 E(D^mmitm^mit \^tdi&mmm\zm 1 <^)S« 1 & 
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giSU 3 0 V~5 0 V(Diai8t|£E&HllniUT, fiiSS 
Vc9SM\Zi.y)W&0. 0 5~0. \ nm(Dmtf'>^)i' 

(Taj Oi ) mi^ibfs.i,tmmssm3^mi^. 

[0 112] ai2C0Qffi4C!}$}<B(£:S^«|Sa> 

*»60. 3Mm»Cl9:l+<&. -^-UT. 7* hXyg=^>i>'5a 
aiCj;oT, ll2<D®Sg4i:mi©^^««B6 tlS2© 

2 ©mffi 4 3 ttrntf^). 

[0 113] O^JC. ||2©S«6cr>Kji;&^(c:PViT 
itt?gT-5. ^2OSfil0fc> HlWSSl tl^— 
9;^StKSfflVi. -t-O^SCJ^SO. 1~0. 2/imO 

VhUi^Xl 5 tf-So 
[0 114] -e-CD^, i^ffilClilte^^&^SrffiViT, -^7 

[0 115] 1 6, 1 7±fc, im^m 

iaffii50~200' cn^Mm^ 

m 1 8 

[0 116] -:)mz. Mf^mmi i©*f!|sftLT. m-^ 

0. 2~0. 4 umiDmit-i >P0A7.Xm'S:{&mxn 
y^V>{fm\Zi:iomi% 7* hX5/5^>i^tcJ;0MlRj 

«s 1 1 ^m-f^. 

[0 117] ^l©Sffilill2©S«l 0t©PS« 

HfSWlWfilTSO^tJ-e:. «a 1 3 <£iiA-r-5. 
[0 118] MS«©^ffl!lfc<i3tffi&lg3t*l!l**9 0- \Z 

U1S^7i;v-^ -^-^ h 'J i'X«SS^Sfii:;*?.o 

[0 119] *^M©*SS0iJ-ett. iKSi 3«, :7.yy 

»TAn = 0. 1 3©«lpfSfflti, •fe;i'^^';;>^«4/i 

[0 12 0] *^W©m2©||ig0lJ©41!©M I m:&s; 

ttSfc-fe. S^IC, t?(^;^rS]lC«Jt«:i:#©^^1#1±* 
eS:S-r-5C:t**-C€. *IWPgiS©SteOStV»^»;5:^^ 
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[0 12 1] *^W©m2©||iS«»m±, »*L<ttS 

1 ©S« 1 ©m 1 ©l^iS^&^lR'?' 5 &S 2 ©#i»^S 
Si^^7©±, »5V»ttSll©S«l©^l©*i8S}Pffi 
tfiCSR^ 5 2 ©*«8}^ffilfi[SI^ 7 1 ©SS^mffi 6 

2 ©^a^Sffi 8 ©±JC. X/'?-y^"J>i^j**«V»T 
J^^O. lA^e,0. 5 Mm©2Kft;5^'j3>-^B|^l::J'> 

10 m^'F 5 2 (D^mmmmmT ? tjss 1 3 ©«af^ 

<SM as fCiffiiBS©^^lif«*aft-r-5 c t 
-5. 

[0 12 2] 3^»|f©^2©^SS«^-C». lB?^&2m 

©*i®JgSSi5g^i:^5^@ffit?«lfiKb«:*J, 3m&.±<0 

s. 

[0123] *%?g©B 2 ©SIJS0tjT?«« H 1 ©l#«8J^ 

20 ®^i|i«3 tfmtH— JCLT, ®l©afig2©ilSi|(gS3 
Mmt4tfmttC^fb$-a-&**. m 1 ©m«6 2 ©l8<@Tf 
^6«3 {imtIl-<CbT, ^2©«ffi4©«iil^^?£3 
tfmi:4j[imJcai^b$-a-T>b. *o;fc< R— ©?&***# 

[0 12 4] ^fc. mi<Df^mmm.m^=f-5tfS2(o^ 
i6ajgffifits!s^7T, Mi©iia[2©«8iiitm2©mffi4 
©«i|it©M::i^S^fl:aii--5c:i:'&BlfiBT*4. Si© 

«ffi2 i:^2©«ffi4 t©MmS©«Si|iS:^ASCitC 

mi <D4^mm&mm^ 5 in 2 (D^i^mm,mm^ 

[0 12 5] Ttft, mi<D&7F:mm6iim2<o&^mm 

8<r>mm^^^, hi)^hmi<o^mmt&m.^^5tm2 

^<ot^, si©^^mffi6©e«&m2©^^@ 

8i8i»?;^#<L. Sl©#liJ^SfitSi^5©iBiWttll 

2 0#i8IJ^fijKlfl^ 7 J: 0 /jN^f < r 

[0 12 6] *Kig©?RS^S5S?Btt«*fBJJ: D fe, « 

S^Uffi 6 2 ©^S^Sffi 8 1 ©ll£ES&:*;€ < ^•5 d 
[0 12 7] ^^6^c:. se3fe«f!ltra-©«i!lJi:ST*n 

mi<o^^mm6tm2<D^7nmm8ii<Dmmm. 

H^V^m 1 5 tm 2 0#«SJ^SfiiJS^ 

7 t©®«g*/jNS<T*-5. C©itai). 7*hx?/9^ 

>i^XSIr*5lt?.5}--y'?-X <;/ 5^>i»'-^7>y-X -y ^ 

©faEES©^aft«ji>«:<, — j£©«35i$tt*»e>n-5. 

[0 12 8] 

[^w©sa;*i et±©K?gTige.*i?a:J:5tc, *»§g© 

50 fflcSS^^S©«llSSffiV»-5Ci:{CJ:»3, 3JS4^;&:iEffi© 
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[0 12 9] ^c^C, hX-;/5^>i^Iig-e©:^— A' 



8-22033 



16 



17] «e*«s|fC*tt.5ffltS«^SI1H£a%T»rffiB|-Cfe 



[0 9] Se3l5fis|lc*3tt-5SfiSS^g@&^-rVM0-C* 

[?aF^©i5iig] 
1 
2 
3 
4 
5 

6 
7 
8 
9 

1 0 



p 1 (o^^mmmmm'F 

^2CDif«sjBseiig^ 
ii2®^^mffi 

^2©S« 

1 1 Mf^mm 

12 BBI^IIS 

1 3 m& 



II] 






.... .m. 




9 

6^1 
11 ^[^%@ 



7 8 4 2 




1 

5^1 <D*^J^S0t^? 
6^1 CD^TI^BM 

7 m2<D^mm^tn.m^ 

8 ^ 2 CD^/TC 
11 
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9 8 7 5 6 4 2 

11 s^iRinm 
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5^1 (O^^J^J^SSi^^ 

7 ^2 cD^m?^®ei^? 
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